SUMMARY Discriminant function analysis was used to determine the optimum combination of haematological and biochemical tests which gave the best discrimination between hospital patients with high and low alcohol intakes. We studied 265 patients with alcohol-related disease, 133 gastroenterology outpatients drinking less than 20 g of alcohol per day, and 104 patients with a variety of non-alcoholic liver disease. Values of mean cell volume (MCV), serum bilirubin, aspartate transaminase, serum alkaline phosphatase (AP) and y glutamyl transferase (yGT), serum albumin, serum globulin, and uric acid were determined in each patient. The best discrimination between the three groups of patients was provided by a combination of mean corpuscular volume, log1o yGT, and log1o serum alkaline phosphatase. In women, 92% of the high alcohol group, 100% of the low alcohol group, and 87% of the non-alcoholic liver disease were correctly allocated by the discriminant analysis. The corresponding figures for the men were 80%, 100%, and 71%. Thus, over 80% ofpatients with excessive alcohol intake were correctly allocated by the use of three simple laboratory tests.
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Alcohol consumption in the United Kingdom has been increasing rapidly with an accompanying rise in the prevalence of alcohol-related diseases. As recognition of these patients is often difficult, there is a need for simple laboratory investigations to help identify those patients whose illness is associated with excessive alchol intake.
The most widely used tests for this purpose are standard liver function tests, Vy glutamyl transferase (yGT), and mean cell volume (MCV) as measured using an electronic cell counter. Although yGT is a sensitive indicator of excessive alcohol intake, it is also raised in a variety of non-alcoholic liver diseases. ' We have found mean cell volume to be raised in approximately 80% of hospital patients with excessive alcohol consumption.2 However, this test is also non-specific and it is difficult to assess the significance of small increases in mean cell volume. In order to overcome some of the disadvantages of these tests when used individually, we have attempted to determine the optimum combination of tests which gives the best discrimination between hospital patients with high and low alcohol intakes. Tables 1 and 2 . In addition to determining the optimum combination of variables to separate the three groups, the BMD07M programme also classified cases into one of the three groups on the basis of squared distances from the group means. The number of cases classified into the three groups and the actual groups from which they were derived are shown in Table 3 .
In women, 95% of the high alcohol group, 100% of the low alcohol group, and 77% of the non-alcoholic liver disease group were correctly allocated by this method. The corresponding figures for the men were 83%, 1O00%, and 63%.
STUDY B
The results of the prospective study (Table 4) were very similar to the initial study with regard to the high and low alcohol groups. However, 40% of the men with non-alcoholic liver disease were incorrectly classified into the high alcohol group. Logarithmic transformation of the serum alkaline phosphatase values as well as yGT reduced this false positive rate to 20%, with no significant change in the results in the other groups. Logarithmic transformation was then performed on the alkaline phosphatase values in study A so that overall results could be obtained.
OVERALL RESULTS
Studies A and B were combined and discriminant functions recalculated using mean cell volume, log 'yGT, and log alkaline phosphatase. High alcohol intake (n -178) 143 (80) 27 (15) 8 (5) 1 High alcohol intake (n = 87) 80(92) 6 (7) 1 (1) 2 Low alcohol intake (n -61) 0(0) 61 ( volume, log -yGT, and log alkaline phosphatase in men.
* Group means. The circles represent those areas in which 90% of the patients might be expected to fall.
Discussion
Our study shows that a combination of three simple laboratory tests will identify between 80 and 92% of hospital patients with alcohol-related disease who are actively drinking more than 80 g alcohol per day. In addition, all of the low alcohol intake group and over 70% of the non-alcoholic liver disease group were correctly allocated by this discriminant analysis. These results are a considerable improvement over any of the three tests when considered individually. The basis of the discrimination is that the heavy drinkers tend to have a raised mean cell volume, a high yGT, but only a slightly raised serum alkaline phosphatase. In contrast, the mean cell volume in nonalcoholic liver disease is normal and alkaline phosphatase levels high.
There have been several recent reports of the relationship of various laboratory tests to alcohol intake in individuals attending health-examination centres.9-11 These workers all found an increased prevalence of abnormal 'yGT, mean Liver histology was available in 75% of our high alcohol intake group, of whom 24% had alcoholic cirrhosis. However, this analysis does not distinguish between patients with alcoholic cirrhosis, noncirrhotic alcoholic liver disease, and those heavy drinkers with no histological evidence of liver disease.
All of the classifications that were made using discriminant analysis were made on the basis of the laboratory results at presentation. We have observed that repeating the tests at a later stage of the illness resulted in the correct classification being made in some patients with non-alcoholic liver disease who were initially misclassified. Repeating the analysis was also useful in some of the high alcohol group who continued to drink, but, in those who became abstinent, the abnormal tests returned towards normal levels.
The finding that a higher proportion of the female 'drinkers' were correctly allocated by this method was because there were more abnormal test results among the women. This gives support to the clinical impression that women are more susceptible than men to a variety of alcohol-related diseases. '8 19 The greater diagnostic accuracy in the women is particularly useful, as these patients are often reluctant to admit to an excessive alcohol intake.
Although we have not used these discriminant functions on data obtained from other laboratories, it is hoped that our approach may prove useful to other centres using similar analytical techniques. However, it should not be assumed that the same results would be obtained from heavy drinkers in the community, as our data base was derived from hospital patients who might be more susceptible to the toxic effects of alcohol. 
